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MIHJIUBICTH MOP®OJIOI'TYHUX O3HAK POCJIMH
HI1 BINIMBOM I'AMMA-ITPOMEHIB

[MTokasaHo, 1o 00pobka HaciHHs consiauKy Helianthus annuus L. ta amapanTa
Amaranthus hypohondriacus L tamMa-mpoMeHsSIMH € €(EKTUBHOIO ISl IHIYKYBaHHS
IIMPOKOTO CHEKTpa Ta BHCOKOI 4acTOTH MOP(}odi310J0TiYHUX 3MiH. Y MapalelbHUX
JOCIIKEHHSX aBTOPIB MpOaHalli30BaHO NomyJssii My Ta My COHSIIHUKY 1 amapaHTa Ta
BUJIUICHO Psii MOP(}O3iB 1HIYKOBAHUX PI3HUMH J103aMHU T'aMMa-IIPOMEHIB.

KiawuoBi cioBa: COHSIIHUK, amapaHT, TraMMa-TIpoMeHi, Mopdodizionoriuni
3MiHH, IOMYJISIS, MyTareHes, 103a BUIIPOMIHIOBaHHSI.

Iocmanoexka npooaemu. EQexTUBHUM METOJOM CTBOPEHHSI HOBHUX
(dopM y ceneklii ClIbCHbKOTOCIOAAPCHKUX KYJIBTYpP € (Pi3UYHUN MyTareHes.
CBiTYeHHSAM 1ILOTO € JTOCB1Jl CBITOBOI ceyiekIlii — 13 1611 MyTaHTHHUX COPTIB
PI3HHX KYJIBTYp 3a JOMOMOIOI0 pajiallifHOr0 MyTareHe3y cTBopeHo 999
(62 %).

[HyKOBaHMM MyTareHes € OJJHUM 13 CY4aCHUX METO/IIB CEJICKINii, SKui
Ja€ 3MOTy 30aradyBaTh pecypcH 3a TEHETUYHOI MIHJIUBICTIO, JIal0uu
CEJIKI[IOHEpaM HOBUM BUXIJHUN MaTepial g TPOBEACHHS 1000py B
MOJIaNILIIIOMY CTBOPEHHI COPTIB Ta TiOpumiB. Lleli meTonm cmpsiMoBaHO Ha
IITYYHE OJCPKAHHS KUTTE3IATHUX POCIMH 3 MyTarisMu. MyTtareHHi
YUHHUKHA B CEJIEKLIi POCIUH HAalyacTillleé BUKOPUCTOBYIOTh MPU CTBOPEHHI
HOBUX (hopM, SIKI BIAPI3HAIOTHCA B BUXIAHUX COPTIB 332 OKPEMUMU
O3HAaKaMH: KPYIMHICTIO HACIHHSA, BHUCOTOK POCIUH, (POPMOIO JIUCTKA,
3a0apBIEHHSAM HACIHHS, CTIMKICTIO A0 30y/THUKIB 3aXBOPIOBAaHb, TPUBAIICTIO
BEreTaliiHOTO NEPi10y, BMICTOM 1 SIKICTIO O1JKa Ta )KUPY B HACIHHI [8].

[Tepuri cipoOu BIVIMHYTH Ha POCIIMHU 3a JOTIOMOTOI0 PEHTTEHIBCHKUX
abo ynbTpadiosieToBUX MPOMEHIB 3pobuB iTamiens Anpoepro IlipoBano y
1922 p. [14]. V 1925 p. I'. A. Hancon ta I'. C. ®iinoB nMoBiOMHUIIH, IO
BIUTUB 10HI3YyIOYOTO BHUITPOMIHIOBAHHS MPHU3BOIUTH 10 TOSIBU MYyTaIllid y
HK9ux rpudis [1]. ¥V 1927 p. Memnep [13] BcTaHOBUB, 110 PEHTTEHIBCHKI
MPOMEH1 MaloTh MOMITHHUI BIUIMB Ha 4yacToTy MyTauii y Drosophila, a uepes
pik Ctaanepom OyJio MATBEPHKEHO L1 1aHl Y JOCHIKEHHSX 3 KYKYPYA3010
Ta STYMEHEM.
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['eHeTMYHY N110 10HI3YIOYOTO BHUIIPOMIHIOBAHHS HAWOLIBII TIUOOKO
Oyl10 BHBYEHO Ha pociauHax 1 Mikpoopranizmax. Ille B 1928 p.
JI. M. [enone, a B 1934 p. A. A. Canerin 3acTocyBajil PEHTTEHIBCHKE
BUIIPOMIHIOBAHHS JIJIsl OTPUMAHHS MYTalllil y CeNeKIIii.

I.O. TlonsikoBa aHali3yBaJia BIUIMB TaMMa-OMPOMIHEHHS Ha CIaJKOBY
MIHJIUBICTb Y JIbOHY OJIHHOIO Ta OTpUMaJia MIUPOKUM CIEKTP MyTalliil mpH
onpoMiHeHHl HaciHHs go3amu 400 I'p, 700 I'p [10]. VYmepme y nboHY
OMKHCAHO CIM THUIIB MOPQOJOTIYHUX MyTalii. OTpUMaHO OpPUTIHAJIBbHI
MYTaHTH 3 MiABUIIEHUM BMICTOM OJii 31 3MIHEHUM >XUPHOKHCIOTHHM
CKJIJIOM.

M.O. BoiiToBuu 31 cHiBpoOITHUKAMH BUBYAQJINA CHEKTP MIHJIUBOCTI
1HAYKOBaHOT raMMa-oIpoMiHeHHsM 103010 150 I'p Ha nuctku puruan y M;
Ta BUSIBIJIU [UTHH CIIEKTP MOP(HOJIOTIYHHUX 3MiH JIMCTKOBOT IUIACTHHKH [5].

O. B. IlankoBa [9] y pe3yabTari 00pOOKH HACIHHS TaMMa-IPOMEHSIMHU
y no3ax 100 I'p, 150 I'p, 200 I'p Ta 250 ['p Ta moganbUIOro CXpeuryBaHHS 3
YKUTOM BHUSIBHJIA, IO 3aB’A3YBAHICTh TOPUIHUX 3€PHIBOK 3aJI€KUTh Bl 103U
raMmMa-ornpOMIHEHHS.

S.J. Jambhulkar i D.C. Joshua [11] BranoBmIn eheKTHBHICTh raMma-
onpomineHHs B 1031 200 I'p s crBOpeHHs XJOpodiIbHUX Ta
MOP(OJOTIYHUX MYTAHTIB COHSIIHUKY. [HIIACHKI BYEHI OTPUMATIM MYTaHT
COHSIIIHUKY, KUK Mae 125 muctkiB (y 06atbkiBebkoi JiHIi 30-35) Ta Kapiuk
BUCOTOIO
11 cm (ipu BucoTi 180 cm y GaThKiBChKOT hopmu) [12].

Encheva J. Ta iH. niOpasm MyTaHTHI (OpPMH COHSIIIHUKY 3 HOBUMH
MOpP(hOJIOTITYHUMH Ta O10XIMIYHUMU O3HAKaMH, CTIMKI IO JACSKUX MaTOTeHIB
y pe3ynbTaTi 00pOOKH 3apOJKIB YIABTPA3BYKOM [7].

[TpoBoOASTHCS AOCTIMIKEHHS 3 BIUIMBY IUMETWICYIb(aTy Ta ramma-
MPOMEHIB Ha ILIHHI TOCMOAAPCHhKI O3HAKM MYTAHTHUX JIIHIA COHSIIHHUKY,
OTPUMAHHUX 3 HACiHHS, 00pO0JEeHOro MyTareHaMu. BctaHoBIEeHO, 0 TaMma-
npoMeni 'y M; Tta M, TOKONIHHS CHOPUYUHSIOTH JCTPECII0 POCIUH 32
BHUCOTOI0, JIIAMETPOM KOIIIMKA Ta KiJIbKICTIO JTUCTKIB [2].

JocnimxeHnHss BIUIMBY (I3WYHUX Ta XIMIYHUX MYTareHiB Ha
MOP(OJIOTIUHI 03HAKK POCIIUH amapaHTa mposeaeHo B 1990 p. [4], 3 2014 p.
IPOBOJIUTECA poOOTa 3 aHamidy I1HAYKYBaHHS TaMMa-OIPOMIHEHHSIMU
MiHmuBocTi Mopdo3iB M; Ta M, coptiB amapanTa Buay A. hypohondriacus
L.[5].

MeTor0 HamuMX JOCTKEHb € BHUBYCHHS YacTOTH Ta CIEKTpa
MOp(}o(}i31010TrTiYHUX 3MIH Y NONyJSid My Ta M, COHAIIHUKY Ta aMapaHTa,
BUPOILIEHUX 3 HACIHHA, 00pOOJIEHOTO PI3HUMHU JJ03aMU FraMMa-IIPOMEHIB.

Mamepianu ma memoou oociioxycenb. 3 2014 p. Ha xadeapi
TEHETUKHU CeJIEKIll Ta HACIHHMIITBA TMPOBOASATHCS OCTIIKEHHS 3 BIUIMBY
IHAYKOBaHOTO MyTareHely Ha COHSIIHMK Ta amapanTr. Jxepeno
BHIPOMiHIOBaHHS — CoO.
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Jlo nocmimy 3aiydeHo Tpu coptu amapanta: A. hypohondriacus, Cewm,
XapkiBcbkuit -1, CTyIeHTCHKUH.

3 MeTOI0 OofiepaHHS IIHHUX Y TOCIOAapChKOMY BIAHOIICHHI (OopM
amMapaHTa MOpOBOAWIM OOpPOOKYy HACiHHS TaMMa-TipoMeHsMu. Jlxeperno
BUIIPOMIHIOBaHHS — ®Co. o3u BuripominioBanHs — 15 I'p, 30I'p, 40 I'p,
150 I'p, 400 I'p Ta 700 I'p.

MarepiaioM I8 JTOCHIPKEHHS MYTareHHoi ii  y-ONpOMIHEHHS
CIIYTYBaJIA MOMYJISIIT pociiH M; Ta M, COHAIIHUKY, OTpUMaHi B pe3yJIbTaTi
00poOKkM HaciHHA 12 camo3anmuibHUX JiHIA ramMma-nipomensmu (120 I'p ta
150 I'p). [Toumnaroun 31 cTajii CXOAIB 1 10 3aKIHUYCHHS IBITIHHS BiAMIYaJIH
MopdodizionoriuHi Ta XJ0podibHI aHOMAJIIT PO3BUTKY POCIIHH COHSIIITHUKY
Ta amapaHTa.

[TonpoBI JOCHIAM MPOBOAMIIMA BIAMOBIIHO O METOJIUKH IMOIBOBOTO
nociiay [6]. DEHOJOTIUHI CHOCTEPEKEHHS Ta OOJIIKM — 3a METOJMKOIO
JIEP>KaBHOTO COPTOBHITPOOYBAHHS CLIIBCHKOTOCITOMAPCHKUX KYJIBTYP.

Pezynomamu  0ocnioynceny. OTpumaHi pe3yiabTaTU JI03BOJISIOTH
KOHCTaTyBaTH JIMIIE TOSIBY MOP(03iB, TOOTO POCIUH 3 MOP(HOIOTTUHUMU
a0o0 1HIMMUMH 3MiHaMu. Bimomo, 1o nepeBakHa OUIBIIICTh 3MIHEHHUX O3HaK,
BUSABJICHUX y Mj, He ycmaakoByeTbcs B M [4]. Mopdonoriuni 3minu
pociiiH M; MOXyTh OyTH HE MyTaI[IHHUMU, @ 3yMOBJICHUMU (D1310JI0TTHHUMHU
IPUYUHAMH.

VY pe3ynbTaTi ONPOMIHEHHS y TOKONIHHI M; Oylo OTpUMAaHO psif
Mop(o3iB, TMOB’A3aHUX 31 3MIHOIO poOCIMH amapaHTa. Haifuacrime
TpaIUISIMCA Taki aHOMallli: PO3raldy>KeHHST OCHOBHOTO cTe0ja y HIDKHIN
YacTHHI; pO3rajyKe€HHd cTeOsia y BEpXHIM YacTWHI; MOTpiiiHE cTe00;
KOJI0CcOMoA10Ha 1 OynaBonoii0Ha BOJIOTh, NEPEBIPKA SIKUX y M, miaTBepauia
HasgBHICT, MyTauli. Takox y M, BigiOpaHO pOCIMHK 31 3MIHAMH
MOpP(OJOTIYHUX O3HAK: PAHHBOCTUTJIICTh, YOPHE HACIHHA Yy O1JOHACIHHUX
COPTIB, 3eJieHa a00 YepBOHA BOJIOTh. [IepeBipky 1ux 3MiH Oy/i€ IPOIOBKEHO
B M3 (puc. 1).

[Tin yac oOpoOKM HACiHHS aMmapaHTa ramMMa-TPOMEHSIMHU B J103aX
400 I'p ta 700 I'p cxomu Oynu HOpPMaJIbHUMH, aje BXE 4Yepe3 TKICHb
KapTUHA PI3KO 3MIHIOBAJIACA, CIM’SI0JI KOBKIM 1 3acuxaiu. OnpoMiHEHHS
PU3BOWIIO IO 3aruOesti 30BHINIHBO HOPMaJIbHUX pociiH. Lle mosicHioeThes
TUM, IO ]l Yac Jii MyTareHHUX YWHHUKIB YacTO BiAOYBa€ThCA PICT KIITUH
IIUISIXOM PO3TSTHEHHS, BHACIZIOK YOTO HACIHHS MPOPOCTAE, a TOTIM THUHE

[5].
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amapanTa M ta M,, (%)

YacrToTa iHIYKOBAHHX raMMa-0NPOMiHEeHHSM 3MiH y COpTIB
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M1 M1 M1 M1 M2 M2 M2 M2

150p 30Mp 40rp 150rp 150p 30Mp 40rp 150rp
B CTyAeHTCbKUIA 2 4 7 18 3 6 8 20
B XapKiBCbKMA - 1 2 5 8 19 5 7 21
O Cem 3 6 8 20 4 7 9 22

Puc. 1. BnuimB raMMa-onpoMiHeHHsI HA KiJIbKICTh 3MIHEHHUX
pociiud M; Ta M, amapanra

Onny 3 HaWOIBPIIMX TPyN 3MIH, HA0YTUX YHACIIJOK MYTareéHHOIO
BIUIMBY, CKJIaAar0Th XJIOpOo(dinbHI MyTauii. BoHM Npu3BOIATH 1O MOBHOIO
a00 4aCTKOBOT'O MOPYIICHHS CHHTE3y XJOpOoQiay B pociivHi. Taki aHoMamii
MOXXYTh BUKIWKATA 3HIDKCHHS J>KUTTE3NATHOCTI OPraHi3My BHACIIJIOK
MPUTHIYEHHS AaCUMUIALIIMHUX TMpoOILeciB 1 HaBIThb 3aru0eiab POCIHH.
[IpuknagoM 1pOro € 3aru0enb POCIAUMH amMapaHTa MijJ 4ac OMPOMIHEHHS
HaciHHg 103010 700 I'p.

VY pe3ynbTari JOCHIIKEHb YCTAHOBJICHO, IO ONTHMAJIBHOI 0300
st otpuManHs Mopdodizionoriyaux 3MiH € 150 I'p, ockinbku came y
IIbOMY BapiaHTi OJIEPKAHO MAaKCUMaJbHY 3arajbHy KUIbKICTh 1HIYKOBaHUX
3MiH.  BiacytHicts MopdodizionoriyHuxX 3MiH MiA  BIUIMBOM TraMMa-
onpomineHHs 103010 400 I'p MOSICHIOETHCS 3aru0eIIII0 POCIIHH.

Ananiz M; COHSIIHUKY T1IOKa3aB, IO 3arajbHa  dYacToTa
MOP(POoPi310J0TrIYHUX 3MIH, BUKJIIMKAHUX FaMMa-IIPOMEHSIMH, OyJia BUCOKOIO
JUIS. BCIX JOCHIPKYBaHUX 3pasKiB, IO CBIIYUTH MPO ICTOTHUW BIUIMB
OMPOMIHEHHS Ha PICT 1 PO3BUTOK MYTAHTHOTO MOKOJIIHHS COHSIIHHUKY. Y
2014 p. y M; coHsmHUKY OyJlIO BHIUIEHO IIUPOKUNA  CIEKTP
MOPQPOPI310JOTrIYHUX 3MIH PIZHOTO THUMY, 1€ TOPYIIEHHS CHUHTE3Y
xjopodury, 3MiHa 3a0apBiieHHs, (OpMU Ta PO3MIpY KoIlMKa, Aedopmarii
ra6iTycy POCIIMHU, BapifOBaHHS BHUCOTH, HKUITKYBAHHS JUCTKIB, 1X (opmu,
KUTbKOCTI Ta 1H. Y 2015 p. Hamu 6yJ10 BUJIITIEHO Pt MOPGOdiI310J0TIIHUX
MmyTauii 'y M, COHAIIHUKY, $KI ycmaakyBaiaucs Bix M;j. Biagcorox
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Mopdoddizionoriyaux 3MiH y M, OyB HIXKYMM TMOpPIBHSAHO 3 M;, ane ue
HECYTTEBO BIUIMHYJIO HAa BUX1J COMAaTHYHUX 3MiH Y M, (puc. 2).
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Oxp- | X808 | X100 | X100 | Mx- | Mx- |X-08-| X- |X06-| X- 13(3-4 IPIT
973b b 2b 86 | 524b | 8456 | 16B | 134B | 135B | 785B (X201

3arasbhHa yacrora
Mopdodisionoriuaux 3min (%)

EM1120Tp 33 15 38 51 55 48 58 35 0 64 45 68
EMI1(150Tp) | 35 49 24 31 50 72 43 42 4 59 56 45
EM2 (120Ip)| 36 40 28 39 0 41 49 48 0 25 0 32
EM2(150Ip) | 31 62 23 52 0 35 45 37 18 14 0 38

Puc. 2 BiuinB raMMa-npoMeHiB Ha 3arajibHy 4acToOTy
Mopdoddisiosnoriunnx 3min y M; Ta M, COHSIIHUKY

Y pesynapTaTi aHamizy Xxapaktepy Mopdodi3ioNoTiuHUX  3MiH
BCTAHOBJICHO, 1110 OUIBIIICTH 13 HUX TOB’si3aHa 13 3a0apBIICHHAM JIMCTKIB,
BHJIO3MIHAMH KOIIMKY Ta BapitOBaHHSM 10 BUCOTI. Ha cripaBkHiX TUCTKax y
M; nokoniHHS OOpOOJIEHOrO0 TramMMma-IpPOMEHsSMH OyJI0 BHUSBJIEHO Oull Ta
KOBTI CEKTOpPH, CIOCTEpIraliCh POCIUHU-ANBOIHOCH Ta POCIHHH 13
XJOPO(UILHO TOYKOI POCTY Yy (azy 3ipouku. Y M; BUIIJIEHO POCIHHY 3
EPEKTOITHUM pPO3TAIIYBAaHHSM JIUCTKIB 3 JUXOTOMIYHUM KHJIKYBaHHSIM Ta
BUJIO3MIHEHUM KOIIMKOM (703010 ompomineHHss 150 I'p). Takox Oyino
BUJILJIEHO HU3bKOPOCIII MyTaHTH1 (hOPMH.

Bucnoexku. Y pe3ynbrari  JOCHIIKEHHS YacTOTH 1  CIIEKTpa
MopdodizionoriyHuX 3MIH y momyssmisx M; Tta M; COHSIIHHMKY Ta
amapaHTa, BUPOIIEHUX 3 HACIHHS, OOpOOJICHOTO PI3HMMHU J03aMU TraMMa-
MIPOMEHIB BCTAHOBJICHO:

-Jlo3u ramma-nipomeniB 120 I'p ta 150 I'p € naiiGinpm ehekTHBHUMU
JUTSI THAYKYBaHHS ITUPOKOTO CIEKTpa 1 4acToTh MOPG0odi310J0TIYHUX 3MIH Y
COHAIIHUKY Ta aMapaHTa;

-oJiepxkaHo psax Mopdo3iB pizHUX TUMIB y M; Ta M, COHSIIHUKY 1
amapaHTa Ta BUJLJIEHO MyTaHTH1 (popmu, nepeBipka sSskux y M, miarsepauia
HasIBHICTh MYyTallii.
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HN3MeHYHUBOCTH MOP(OJIOTHYECKUX MPU3HAKOB PacTeHH
MO/ BJIMSTHHEM raMmMa-Jjiy4dei

[Tokazano, uro oOpaboTKa ceMsHOK moxacoiaHeunuka Helianthus annuus L. u
amapanta Amaranthus hypohondriacus L ramma-mydamu siBisiercst 3QpQEeKTUBHON st
WHIYKIIMHA TIHPOKOTO CIIEKTPa U BBICOKH 4acTOThl MOP(HOPU3NOIOTHUECKUX U3MEHEHUH.
B mapainenbHBIX HCCICIOBAHUSAX aBTOPOB IMPOAHATM3UPOBAHO Tomyisimuu M; U My
MOJICOJITHEYHUKA M aMapaHTa, BbIeNeH psaa Mopho3 MHAYIIMPOBAHHBIX Pa3HBIMU J103aMU
raMMa-Jryyeu.

Kirouesbie cjaoBa: MOJICOJIHEYHUK, amapaHr, ramMmMa-JIyuu,
Mop(dodr3roIornUYecKkre N3MEHECHHUS, TIOMYJISAINS, MyTareHe3, 103a U3TydeHUS.
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Morphological variability features of plants under the influence of gamma-rays
Efficiency of physical mutagens, which are used in breeding crops for creation
of new forms, is important. Proof of this data is shown in the international experience by
creating mutant varieties, among the 1611 mutant varieties of different cultures 999 were
created by radiation mutagenesisThe first attempts to affect the plants with the help of X-
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ray or ultraviolet rays were made by the Italian Alberto Pirovano in 1922. In 1925, G.A.
Nadson and G.S. Filipov, reported that exposure to ionizing radiation leads to the
appearance of mutations in the lower fungi. In 1927, Muller said that X-rays have a
significant impact on the incidence of mutations of Drosophila, and a year later Stadler
confirmed this data in studies with corn and barley. Genetic effects of ionizing radiation
were deeply studied in plants and microorganisms. L.N. Delone in 1928 year and in 1934
year A.A. Sapegin used X-rays to produce mutations during selection

The aim of our research is to study the frequency and spectrum of
morphological changes in the populations of the M; and M, sunflower and amaranth ,
grown from seeds of differently treated doses of gamma-rays

Three varieties of amaranth were involved in the experiment of A. hypohondriacus
type: Sem, Kharkov-1, Student. Doses of irradiation — 15 Gy, 30 Gy, 40 Gy, 150 Gy,
400 GY and 700 Gy . M1 and M2 sunflower plants served as the material for the study of
the influence on the population, resulting from 12 self-pollinated seed treatment lines
with gamma - rays ( 120 Gy and 150 Gy). The source of irradiation - °°Co.

As a result of exposure to M; generation, the number of Morphosis that was
received was associated with a change in the amaranth plant. The following anomalies
were the most common: the branching of the main stem at the bottom; branching of the
stem in the upper part; triple stem; spike clavate and brush, the check of which confirmed
mutation presence in M, , the study of which will be continued in the M,

Plants with the changes of morphological traits were selected in M, with the
following signs: earliness, green or red brush, check of which will also be implemented in
the M3 With radiation doses of 400 Gy and 700 Gy resulted with a death of visually
normal plants. It can explained by a mutagenic factor which causes stretching in the cells,
so that the seeds germinate and then die.

M; sunflower generation analysis showed that the overall incidence of
morphological changes caused by gamma - rays was high for all of the samples , which
indicates their significant impact on the growth and development of the generation of the
mutant sunflower.

In 2014, a wide range of morphological changes of various types have been
allocated in the M; sunflower, is a violation of the synthesis of chlorophyll, a change in
color, shape and size of the basket , warping habit plant, varying the height , leaf
venation, their form and quantity, etc.

In 2015, we have highlighted a number of morphological mutations in the M,
sunflower, which are inherited from the M;. The percentage of morphological changes in
M, was lower compared to the My, but it does not significantly affect the yield of somatic
changes in the M,

After analyzing the frequency and spectrum of morphological and physiological
changes in the populations of My and M, sunflower and amaranth, grown from seeds
treated with different doses of gamma - rays the following was found:

- gamma-rays doses of 120 Gy and 150 Gy are effective to induce broad
spectrum and frequency morpho physiological changes in sunflower and amaranth.

- a number of different morphosis types of M; and M, generations of sunflower
and amaranth were studied and isolated mutant forms of M, were checked, which
confirmed the presence of the mutation.

Keywords: sunflower, amaranth, gamma rays, morphological change |,
population, mutagenesis, the dose of radiation.
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